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(54) SYNCHRONOUS FOLLOWUP DEVICE 

C57)Abstract: 

PROBLEM TO BE SOLVED; To enable speedy followup 
by providing a power calculating means, with which the 
power of correlative values or its average value is found, 
and a comparing means and changing timing control 
width for synchronous followup based on the result of 
the comparing means. 

SOLUTION: At a multiplier 12, data Di2 are found by 
multiplying a PN sequence PNel, which is generated by 
an early PN generator 11, and data Di and outputted to a 
cumulative adder 13. At the adder 13, a cumulatively 
added value Di3 is found by adding the data Di2 just for 
a constant N for a certain correlative length and 
outputted to a normalizer 14. The nornializer 14 finds an 
early correlative value by dividing the added value Dr3 
with the constant N. Next, the early correlative value 
outputted from the normalizer 14 of an early correlator 
10 and a late correlative value outputted from a 
normalizer 24 of a late correlator 20 are outputted to a 
power comparator 40, At the comparator 40, the 

difference between the early correlative value and the late correlative value is found and the 
differential value is compared with an internal parameter. When the differential value is higher, 
moving width is secured wide and the speedy followup is performed. 
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(54) Title of the invention: Synchronous follow-up device 
(57) Abstract: 

Problem to be solved: To enable speedy follow-up by 
providing a power calculating means, with which the 
power of correlative values or its average value is found, 
and a comparing means and changing timing control 
width for synchronous follow-up based on the result of 
the comparing means. 

Solution: At a multiplier 12, data Di2 are found by 
multiplying a PN sequence PNel, which is generated by 
an early PN generator 1 1 , and data Di and outputted to a 
cumulative adder 13. At the adder 13, a cumulatively 
added value Di3 is found by adding the data Di2 just for a 
constant N for a certain correlative length and outputted 
to a normalizer 14. The normalizer 14 finds an early 
correlative value by dividing the added value Di3 with 
the constant N. 
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Next, the early correlative value outputted from the 
normalizer 14 of an early correlator 10 and a late 
correlative value outputted from a normalizer 24 of a late 
correlator 20 are outputted to a power comparator 40. At 
the comparator 40, the difference between the early 
correlative value and the late correlative value is found 
and the differential value is compared with an internal 
parameter. When the differential value is higher, moving 
width is secured wide and the speedy follow-up is 
performed. 

[Claims] 

[Claim 1] A sjnichronous follow-up system of a receiver 
of mobile communications characterized by including 
correlator which takes correlation with a spread code and 
computes a correlation value, and using spectrum spread 
and code division multiple access, a power calculating 
means which calculates power of a correlation value 
outputted from the mentioned above correlator or its 
average value, power of a computed correlation value or a 
comparison means, a plurality of thresholds of the 
average value, an adjustment device to which timing 
adjustment width for synchronous flattery is changed 
based on a comparison result by the mentioned above 
comparison means. 

[Claim 2] A synchronous follow-up system provided with 
a control means which outputs a comparison result by the 
mentioned above comparison means to the mentioned 
above correlator and to which correlation length of the 
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mentioned above correlator is changed based on this 
comparison result in a synchronous follow-up system 
according to the mentioned above claim 1 . 
[Claim 3] The synchronous follow-up system according 
to claim 2 characterized by that the mentioned above 
correlation length is the section of accumulation. 
[Claim 4] The synchronous follow-up system according 
to claim 1 or 2 including the late correlator with which 
the mentioned above PN series and a PN series (late 
code) in which a half-chip phase was used, the early 
correlator with which a PN series (early code) which a 
half-chip phase followed compared with a PN series 
(pseudo-random code sequence) by which the mentioned 
above correlator is used for a recovery of a sending signal 
was used. 

[Claim 5] The synchronous follow-up system according 
to the mentioned above claim 1 or 2 characterized by that 
the mentioned above comparison means comparing with 
a plurality of thresholds a difference value of an early 
correlation value outputted from the mentioned above 
early correlator, and the late correlation value outputted 
from the mentioned above late correlator, the early 
correlator with which a PN series (early code) which a 
half-chip phase followed compared with a PN series 
(pseudo-random code sequence) used for a recovery of a 
sending signal was used, the late correlator with which 
the mentioned above PN series and a PN series (late 
code) in which a half-chip phase was used. 
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[Claim 6] The synchronous follow-up system according 
to claims 1, 2, 4 or 5 performing adaptive control which 
determines reliability of a correlation value according to 
power of a correlation value outputted from the 
mentioned above correlator or its average value, and 
changes working speed based on this reliability. 
[Claim 7] The synchronous follow-up system according 
to claims 1 , 2 or 5 characterized by that a plurality of 
thresholds depended on the mentioned above comparison 
means is a plurality of internal parameters which it has 
inside a device. 

[Claim 8] The synchronous follow-up system according 
to claim 1 characterized by that the mentioned above 
timing adjustment width is the phase moving width of a 
spread code of a receiver. 

[Detailed description of the invention] 

[0001] [Field of the invention] This invention relates to 
the synchronous follow-up system of a receiver, and 
relates to the synchronous follow-up system of the 
receiver in the mobile communication method using a 
code division multiple access (CDMA) communication 
method in details. 

[0002] [Description of the prior art] In recent years, the 
research and development about a CDMA (Code Division 
Multiple Access) method are briskly performed as one of 
the art for raising the frequency utilization efficiency in 
mobile communications. 
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[0003] By processing the interference signal from other 
transmitting stations other than the desired wave 
multiplexed in the process of spread /opposite spread like 
thermal noise in this CDMA, a number proportional to a 
process profit (processing gain) of transmitting stations 
are able to use the same frequency band simultaneously. 
At CDMA, transmitting stations, such as a user for whom 
spread (DS: Direct Sequence) uses the same frequency 
directly, are separated in code which carried out the false 
rectangular cross, for example. 
[0004] As a synchronous follow-up system using a 
CDMA commimication method, there is one which 
indicated by "Spread spectrum system and next- 
generation highly efficient communication, written by 
Yamauchi" pll4-pl 16, for example. 
[0005] Once it succeeds in search of a synchronous 
position, the mode of a synchronous system will change 
so that a synchronous position may be missed imder 
neither abnormal conditions nor the influence of noise 
after it and it may supervise and correct. This is 
synchronous pursuit (tracking). In DS method, since a 
S/N ratio is remarkable and low, even when it is small, 
when a synchronous position is unsteady, an input signal 
will be missed simply. 

[0006] The synchronous follow-up system which DS 
receiver may be sufficient as and is used is called the 
synchronous follow-up system (DLL: DelayLocked 
Loop). 
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[0007] Operation of the conventional synchronous 
follow-up system (DLL) is explained. 
[0008] DLL includes 2 sets of correlators, comparing 
with the PN series (pseudo-random code sequence) used 
for the opposite spread/detection of a signal actual to each 
correlator, respectively, a half chip phase, the advanced 
PN series (early code) and the PN series (late code) in 
which the half-chip phase was used. 
[0009] In the conventional DLL, the correlation value 
which took correlation in early code, and the difference 
value of the correlation value which took correlation by 
the rate code are calculated. And if this difference value 
is positive, the generating phase of a PN series is delayed, 
and by controlling to advance the generating phase of a 
PN series, if a difference value is negative, the phase of 
the PN series over an input signal is synchronized, and it 
can continue holding. Thus, a PN series can be made to 
be able to follow change of the path by phasing and the 
power of demodulated data can be maintained at the 
maximum. 

[0010] [Problems to be solved by the invention] 
However, if it is in such a conventional DLL, since it had 
become the composition which carries out synchronous 
flattery by the mentioned above operation at change of a 
path, if the power of a path becomes small, the correlation 
value calculated by early code or late code will be buried 
in a noise, and there is a problem that flattery of an exact 
path becomes impossible and operation of DLL becomes 
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unstable. For this reason, from the position of a path with 
exact DLL, it shifts and the quality of the correlation 
value of correlator deteriorates. 

[001 1] When the power of a path becomes large again, 
there is also a problem that the supplement of the position 
of a path cannot be performed in DLL. 
[0012] An object of this invention is to provide the 
synchronous follow-up system which can give the phase 
which could follow quickly, the phase was changed 
sharply, made the range of fluctuation small when a 
difference value was small even if it was a case where a 
difference value became large, and was stabilized. 
[0013] [Means for solving the problem] In a synchronous 
follow-up system of a receiver of mobile 
communications, a synchronous follow-up system 
according to this invention is provided with correlator 
which takes correlation with a spread code and computes 
a correlation value, and using spectrum spread and code 
division multiple access, a power calculating means 
which calculates power of a correlation value outputted 
from correlator or its average value, a comparison means 
of a plurality of thresholds of average value, power of a 
computed correlation value and an adjustment device to 
which timing adjustment width for synchronous flattery is 
changed based on a comparison result by a comparison 
means and constituted. 
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[0014] The mentioned above synchronous follow-up 
system may output a comparison result by a comparison 
means to correlator, and may provide with and constitute 
a control means to which correlation length of correlator 
is changed based on this comparison result, and 
correlation length may be the section of accumulation. 
[0015] Early correlator with which a PN series (early 
code) which a half-chip phase followed compared with a 
PN series (pseudo-random code sequence) by which 
correlator is used for a recovery of a sending signal was 
used, late correlator with which a PN series and a PN 
series (late code) in which a half-chip phase was used. 
[0016] Early correlator with which a PN series (early 
code) which a half-chip phase followed compared with a 
PN series (pseudo -random code sequence) by which the 
mentioned above synchronous follow-up system is used 
for a recovery of a sending signal was used, the late 
correlator with which a PN series and a PN series (late 
code) in which a half-chip phase was used and may be 
made for a comparison means to compare with a plurality 
of thresholds a difference value of an early correlation 
value outputted from early correlator and the late 
correlation value outputted from the late correlator. 
[0017] Reliability of a correlation value is determined 
according to power of a correlation value outputted from 
correlator or its average value, and it may be made to 
perform adaptive control which changes working speed 
based on this reliability. 
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[0018] A plurality of thresholds depended on a 
comparison means may be a plurality of internal 
parameters which it has inside a device, and timing 
adjustment width may be the phase moving width of a 
spread code of a receiver. 

[0019] [Embodiment of the invention] The synchronous 
follow-up system according to this invention is applicable 
to the synchronous follow-up system used for the mobile 
communications system which used the CDMA 
communication method. 

[0020] Drawing 1 is a block diagram showing the 
composition of the synchronous follow-up system 
according to the 1st embodiment of this invention. 
[0021] In drawing 1, the synchronous follow-up system 
(DLL) 1 includes the early correlator 10, the late 
correlator 20, the timing adjustment device 30 
(adjustment device), and the power comparator 40 (a 
power calculating means, comparison means), and the 
early correlator 10 includes early PN generator 11, the 
multiplier 12, the cumulative adder 13, and the 
normalizer 14, the late correlator 20 includes late PN 
generator 21, the multiplier 22, the cumulative adder 23, 
and the normalizer 24. 

[0022] As shown on drawing 1 , this synchronous follow- 
up system (DLL) 1 has 2 sets of correlators (the early 
correlator 10 and the late correlator 20), comparing with 
the PN series (pseudo-random code sequence) used for 
the recovery of a sending signal actual to each correlator, 
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respectively, a half chip phase, the advanced PN series 
(early code) and the PN series (late code) in which the 
half-chip phase was are used. 
[0023] The mentioned above power comparator 40 
compares the power of the correlation value outputted 
from the correlators 10, 20 or its average value with a 
plurality of thresholds which ask and have the power of 
the computed correlation value or its average value in a 
device. 

[0024] The mentioned above timing adjustment device 30 
changes the timing adjustment width for synchronous 
flattery according to the comparison result from the 
power comparator 40. 

[0025] Next, operation of the synchronous follow-up 
system (DLL) 1 constituted as mentioned above is 
explained. 

[0026] The data Di inputted from Ri is outputted to the 
multipliers 12, 22 of the early correlator 10 and the late 
correlator 20. 

[0027] With the early correlator 10 and the late correlator 
20, since mutually related operation is the same, the early 
correlator 1 0 is explained as an example. 
[0028] In the multiplier 12, PN series PNel and the data 
Di by which it was generated with early PN generator 1 1 
are multiplied, data Di2 is calculated, and this data Di2 is 
outputted to the cumulative adder 13. This operation is 
shown by the formula (1). 
[0029] Di2 = PNel*Di ... (1) 
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In the cumulative adder 13, only a certain correlation 
length's constant N carries out accumulation of data Di2, 
and accumulation value Di3 which calculated and 
calculated accumulation value Di3 is outputted to the 
normalizer 14. In the normalizer 14, division of 
accumulation value Di3 is done by the constant N, and 
early correlation value CorrEl is calculated. 
[0030] When a formula describes the above operation, it 
comes to be shown on a formula (2) and a formula (3). 
[0031] Di3 = SDi2 = E (PNel* Di) (i= 1, N) ... (2) 

CorrEl = Di3/N = EDi2/N = SCPNel* Di) / 
N(i=l,N)... (3) 

Operation with the same the mentioned above of the late 
correlator 20 is performed and late correlation value 
CorrLl is calculated. 

[0032] Next, early correlation value CorrEl outputted 
from the normalizer 14 of the early correlator 10 and late 
correlation value CorrLl which were outputted from the 
normalizer 24 of the late correlator 20 are outputted to the 
power comparator 40. 

[0033] By the power comparator 40, difference Subl 
early correlation value CorrEl and the late correlation 
value CorrLl 1 is calculated, and difference value Subl 
calculated is compared with a plurality of internal 
parameters. This operation is shown by the formula (4). 
[0034] Subl = CorrEl - CorrLl ... (4) 
Operation which will advance the timing adjustment 
device timing clock TCLK if the value of the mentioned 
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above Subl is positive fundamentally is performed, if the 
value of Subl is negative, operation of delaying the 
timing clock TCLK will be performed and new timing 
clock TCLK' will be generated. 
[0035] However, according to the size of a difference 
value, the moving width X is changed from 0 to N, and 
the flattery speed of DLL is controlled here. This 
operation is shown by a formula (5) and the formula (6). 
[0036] TCLK' = TCLK + X (Subl>0) ... (5) 

TCLK' = TCLK - X (SubKO) ... (6) 
The mentioned above moving width X is given by the 
formula (7) from difference value Subl, the maximum N, 
and a parameter. 

[0037] X= f (Subl, parameters, N) ... (7) 

For example, this function can consider the step function 

which are given with a parameter. 

[0038] The timing adjustment device 30 outputs new 

timing clock TCLK' to early PN generator 1 1 and late PN 

generator 21 . Early PN generator 1 1 which received new 

timing clock TCLK', and late PN generator 21 generate a 

new PN series synchronizing with timing clock TCLK' . 

[0039] The above is operation of a series of synchronous 

flattery. 

[0040] By this operation, when difference value Subl is 
large, the large moving width X is taken, and it becomes 
controllable of not following quickly or not moving, 
when difference value Subl is small. 
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[0041] When asking for the moving width X, it is 

possible not only difference value Subl, but to determine, 

as shown on a formula (8) in consideration of the 

correlation power itself. 

[0042] X=P*f (Sub 1 , parameters, N) 

(P: Reliability given by power) ... (8) 

That is, when there is sufficient power for DLL, 

reliability is raised, a quick action is performed, when 

there is no power, reliability can be lowered, and the 

adaptive control of blunting operation of DLL can be 

performed. 

[0043] Thus, since the reliability of the correlation value 
itself is low when power is small, it is avoidable to shift a 
phase greatly in the direction in which it made a mistake 
when the difference value itself was trusted and signal 
strength fell. 

[0044] The accuracy of DLL can be raised by the above 
operation. 

[0045] As explained above, the synchronous follow-up 
system (DLL) 1 according to the 1st embodiment, the 
early correlator 1 0, the late correlator 20, and the timing 
adjustment device 30 to which the timing adjustment 
width for synchronous flattery is changed according to 
the comparison result from the power comparator 40, it 
has the power comparator 40 in comparison with a 
plurality of thresholds which have in a device the power 
of the path followed by DLL or its average value, since 
trying to change the timing adjustment width for 
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synchronous flattery according to the difference of the 
correlation value of an early code, and the correlation 
value of a rate code, when the power of a path is large, 
the synchronous slew rate of DLL can be gathered and 
when the power of a path is small, the synchronous slew 
rate of DLL can be fallen or stopped. By changing a slew 
rate, by lowering reliability, the range of fluctuation can 
be made small and it can avoid moving a phase in the 
random direction according to correlation power. 
[0046] Thus, a phase is changed sharply and it can follow 
quickly for it to be even alike in the difference value 
having become large, and also, when a difference value is 
small, the phase which made the range of fluctuation 
small and was stabilized can be given. When so small that 
the signal component of received data cannot be 
followed, by lowering reliability, the range of fluctuation 
can be made small and it can avoid moving a phase in the 
random direction. 

[0047] By applying the synchronous follow-up system 
(DLL) 1 which has such a feature to a base station 
receiving system or a mobile station receiving system, the 
receiving performance of a system is improvable. 
[0048] Drawing 2 is a block diagram showing the 
composition of the synchronous follow-up system 
according to the 2nd embodiment of this invention. 
[0049] In drawing 2, the synchronous follow-up system 
(DLL) 2 includes the early correlator 50, late correlator 
60, the timing adjustment device 70 (adjustment device). 
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and the power comparator 80 (a power calculating means, 
comparison means), and the early correlator 50, including 
early PN generator 51, the multiplier 52, the cumulative 
adder 53, and the normalizer 54, the late correlator 60 
includes late PN generator 61, the multiplier 62, the 
cumulative adder 63 and the normalizer 64. 
[0050] As shown on drawing 2, this synchronous follow- 
up system 2 is provided with 2 sets of correlators (the 
early correlator 50 and the late correlator 60), comparing 
with the PN series (pseudo-random code sequence) used 
for the recovery of a sending signal actual to each 
correlator, respectively, a half chip phase, the advanced 
PN series (early code) and the PN series (late code) in 
which the half-chip phase was used. 

[0051] The difference from the 1st embodiment is that the 
power signal from the power comparator 80 is given to 
the early correlator 50 and the late correlator 60. 
[0052] The operation of those other than this signal is the 
same as that of the 1st embodiment mentioned above. In 
addition to the 1st embodiment, the following power 
control is operated. 

[0053] Early correlation value CorrEl outputted from the 
normalizer 54 and late correlation value CorrLl which 
were outputted from the normalizer 64 are outputted to 
the power comparator 80, respectively. 
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[0054] In the power comparator 80, average value AVE 
El of the fixed time (namely, the fixed number M) of the 
power of early correlation value ComEl, the late 
correlator CorrLl and AVELl are computed according to 
a formula (9) and a formula (10). 
[0055] 

AVE El=ECorrEl/M (i= 1, M) ... (9) 

AVE Ll=ZCorrLl/M (i- 1, M) ... (10) 

Next, average value AVE El and AVE LI of the 

mentioned above power are compared with the power 

threshold group PowTH (j), and it asks for where average 

value alphaVE El and alpha VELl are located in power 

threshold group PowTH(i). 

[0056] According to this position, the control signal CI 
which controls the accumulation N of the cumulative 
adders 53, 63 is outputted to the early correlator 50 and 
the late correlator 60. 

[0057] Since same operation is carried out with the early 
correlator 50 and the late correlator 60 after receiving the 
control signal CI, the early correlator 50 is explained as 
an example. 

[0058] The early correlator 50 which received the control 
signal CI from the power comparator 80 performs 
operation which increases the constant N used with the 
cumulative adder 53 and the normalizer 54 K times 
according to the control signal CI, and asks for new 
constant N'. This operation is shown by the formula (11). 
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[0059] N'=K*N.. (11) 

However, the mentioned above K always is not one or 
more. Using this new constant N', the cumulative adder 
53 and the normalizer 54 are operated, and it asks for new 
early correlation value CorrEl Also with the late 
correlator 60, same operation is performed and it asks for 
new late correlation value CorrLl 

[0060] Here, the increase in the gain of S/N is described 
with reference to following formula (12) - (15). The early 
correlator 50 is shown as an example. When the signal 
component contained in the received data Di is set to Si 
and a noise component is set to Ni, the received data Di 
can be expressed like the following formulas (12). 
[0061] Di=Si+Ni ... (12) 

If this formula (12) is used, early correlation value 
CorrEl will become like a formula (13). 
[0062] CorrEl =2:Di*PNel/N 

=SSi*PNel+LNi*PNel (i= 1,N) 

= 5:Si*PNeH-Noiz 

(i= 1, N; Noize=SNi*PNel) ... (13) 
Since noise component Ni does not have PNel and 
correlativity, if the original correlation section of 
ZNi*PNel (i= 1, N') is large enough, even if the 
correlation sections increase in number, it will hardly 
change. 

[0063] Thus, early correlation value CorrEl' in 
correlation section N' becomes like a formula (14). 
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[0064] CorrEl'=ZSi*PNel+Noiz (i= 1, K*N) ... (14) 
Thus, the difference of CorrEl ' and S/N of CorrEl 
becomes like a formula (15). 
[0065] 

(S/N(CorrEr)) / (S/N (CorrEl)) =K ... (15) 
S/N of early correlation value CorrEl ' for which it asked 
by new constant N' has a K times as many gain as S/N of 
early correlation value CorrEl of the constant N so that 
clearly from the mentioned above formula (15). 
[0066] Here, as an example, if K= 2, it will be set to 
N'=2N and the sections (correlation length) of 
accumulation will increase in number twice over the past. 
Thus, the value of early correlation value CorrEl will 
have a gain of twice as many S/N as this as compared 
with the time of the constant N. 

[0067] Thus, the gain of S/N can be increased, so that the 
value of K is increased within the section regarded as the 
power and the phase of a correlation value being almost 
constant. 

[0068] Thus, even when so small that the signal 
component of received data cannot follow in the former, 
by enlarging correlation length's constant 
accommodative, the gain of S/N of an early correlation 
value and the late correlation value can be enlarged, and 
flattery of the path in DLL is achieved. 
[0069] By carrying out multidata input of the threshold, if 
correlation power becomes half of a desired value and 
correlation length is doubled to one fourth, adaptive 
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control increasing correlation length 4 times can be 
performed, and the accuracy of DLL can be raised 
further, for example. 

[0070] When there is sufficient power for DLL, control of 
bringing a slew rate forward is also achieved by taking 
short correlation length. 

[0071] As explained above, the synchronous follow-up 
system 2 according to the 2nd embodiment, the early 
correlator 50, the late correlator 60, and the timing 
adjustment device 70 to which the timing adjustment 
width for synchronous flattery is changed according to 
the comparison result from the power comparator 80, it 
has the power comparator 80 in comparison with a 
plurality of thresholds which have in a device the power 
of the path followed by DLL or its average value, since it 
is controlling to output the comparison result by the 
power comparator 80 to the correlators 50, 60, and to 
change the correlation length of the correlators 50, 60 
based on a comparison result, even when so small that the 
signal component of received data cannot follow in the 
former, by enlarging correlation length's constant 
accommodative, the gain of S/N of the early correlation 
value in DLL and the late correlation value can be 
enlarged, and flattery of the path in DLL is achieved. 
[0072] That is, by lengthening correlation length of DLL 
according to a correlation value, the S/N ratio of the 
correlation value of an early code and the correlation 
value of a rate code can be improved, and the signal 
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component for which a noise was not able to be buried 
and asked can be extracted until now. Thus, even when 
the power of a path is small, synchronous flattery of DLL 
is achieved. 

[0073] The adaptive control in a variegated scene is 
possible by combining with the 1 st embodiment. For 
example, if a quick reaction as shown by the 1 st 
embodiment is possible and power decreases when power 
is obtained enough, operation of DLL can be dulled with 
the function shown by the 1 st embodiment, correlation 
length can be lengthened with the function shown by the 
2nd embodiment between them, and the power which is 
sufficient for required trust can be obtained. 
[0074] Although the synchronous follow-up system 
according to each mentioned above embodiment is also 
applicable to the synchronous follow-up system of the 
receiver of mobile communications using spectrum 
spread and code division multiple access which were 
mentioned above, if it is a communications system which 
is not limited to this, of course but performs CDMA 
reception, it cannot be overemphasized that it can apply 
to all the devices (for example, a base station receiving 
system and a mobile station receiving system). 
[0075] It cannot be overemphasized that a kind of a 
circuit, PN generator, a number, a connection method that 
constitute the correlator of the mentioned above 
synchronous follow-up system are not restricted to the 
mentioned above embodiment mentioned above. 
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[0076] [Effect of the invention] In the synchronous 
follow-up system of the receiver of the mobile 
communications which used spectrum spread and code 
division multiple access in the synchronous follow-up 
system according to this invention, the power calculating 
means which calculates the power of the correlation value 
outputted from correlator or its average value, since the 
comparison means has a plurality of thresholds of the 
power of the computed correlation value or average value 
and the adjustment device to which the timing adjustment 
width for synchronous flattery is changed based on the 
comparison result by a comparison means and 
constituted, a phase is changed sharply, and even if it is a 
case where a difference value becomes large, it can 
follow quickly, and when a difference value is small, the 
phase which made the range of fluctuation small and was 
stabilized can be given. 

[0077] Since the control means which outputs the 
comparison result by a comparison means to correlator 
and to which the correlation length of correlator is 
changed based on this comparison result and constituted 
from a synchronous follow-up system according to this 
invention, by lengthening correlation length of DLL 
according to a correlation value, the S/N ratio of the 
correlation value of an early code and the correlation 
value of a late code can be improved, and the signal 
component for which a noise was not able to be buried 
and asked can be extracted. 
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[0078] Thus, the receiving perfomiance of a system is 
improvable by applying such a synchronous follow-up 
system to a base station receiving system or a mobile 
station receiving system. 

[Brief description of the drawings] 

[Drawing 1] is a block diagram showing the composition 
of the synchronous follow-up system according to the 1 st 
embodiment by this invention. 

[Drawing 2] is a block diagram showing the composition 
of the synchronous follow-up system according to the 2nd 
embodiment by this invention. 

[Description of numerals] 

I , 2 A synchronous follow-up system (DLL), 
10, 50 An early correlator, 

II, 51 An early PN generator, 

12, 22, 52, 62 A multiplier, 

13, 23, 53, 63 A cimiulative adder, 

14, 24, 54, 64 A normalizer, 
20, 60 A late correlator, 

30, 70 A timing-adjustment device (adjustment device), 
40 80 A power comparator (a power calculating means, 
comparison means) 
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